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INTRODUCTION TO THE PORTFOLIO 
Over recent years, the careers of professional civil engineers have become increasingly 
collaborative, multidisciplinary, entrepreneurial and focused on sustainability.  With that comes 
an expectation from the profession to adequately prepare work force entrants for such challenges.  
In addition to traditional foundations in math, science, engineering fundamentals and an 
understanding of professional ethics, graduates now need interdisciplinary depth, critical 
thinking ability, ingenuity, creativity, leadership, multifaceted communication skills, flexibility 
and a broad understanding of civil systems in global economic, environmental and societal 
contexts.  The UNL Civil Engineering Department strives to meet the profession’s expectation 
with the capstone design course, CIVE 489, Senior Design. 
 
CIVE 489 is the final required course of the UNL Civil Engineering undergraduate program.  
The course meets once per week on Fridays and consists of a 105-minute lecture and a 3-hour 
laboratory for teamwork.  The course content requires some basic knowledge of all sub-
disciplinary engineering areas of the broad career field which include the following: 
 
• Environmental engineering; 
• Geotechnical engineering; 
• Structural engineering; 
• Transportation engineering; and 
• Water resources engineering. 
 
Professional engineering licensure is a requirement of the course instructor.   Instruction 
responsibility periodically rotates through the qualified faculty at the discretion of the Civil 
Engineering Department Chair. 
  
The quality of student outcomes from this course is a direct reflection of the knowledge, skills 
and abilities undergraduate students have collected over the course of their four-year academic 
experience in the Civil Engineering Program.  The course is the first time that students have been 
given an opportunity to practice what they have learned to design coordinated systems in a team 
setting.  The course is an Achievement Centered Education (ACE) 10 course which “generates a 
creative or scholarly product that requires broad knowledge, appropriate technical proficiency, 
information collection, synthesis interpretation, presentation and reflection.” 
 
CIVE 489 outlines the framework that is necessary for a successful career as a licensed 
professional civil engineer.  In 2012, the Civil Engineering Department faculty with input from 
undergraduate students and the Civil Engineering Advisory Board (comprising public, private 
and industrial licensed professionals) approved qualities expected of graduates several years into 
their civil engineering careers.  These objectives are listed below. 
 
“With a UNL BSCE degree, a few years beyond graduation alumni are likely to… 
 Apply their solid foundation in civil engineering toward the practice, advanced degree 
education and a broad range of career choices; 
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 Perform technical analysis or design of a complex system, component or process as 
acting representatives of governmental agencies, private consulting engineering firms, 
research organizations or industry; 
 Explain engineering concepts accurately and effectively to inform technical and non-
technical audiences using appropriate verbal, written, virtual and graphical means; 
 Apply basic project management and business concepts and processes; 
 Engage in lifelong learning to foster technical growth, ethical conduct, and practice of 
professional communication, teamwork and leadership skills; and 
 Obtain licensure in a profession such as civil engineering. 
 
My reason for choosing this course for benchmark portfolio development is the recognition of 
the impact student success in this course has upon its stakeholders who range from the students 
themselves to the employers that hire them to the civilians who depend so critically on the 
systems they will ultimately design.  My key goals to be accomplished are: 
 
 Improving my teaching methodology to achieve my objectives; 
 Development of student educational assessment tools to recognize both shortcomings and 
highly effective learning aids; and 
 Development of a process for myself to implement changes for continual improvement of 
the course content by effectively using assessment tools for reflection and sharing 
outcomes with undergraduates, departmental faculty, advisory board members and 
accreditation reviewers.   
 
My course portfolio identifies methods to assist inexperienced engineers to develop a logical and 
insightful approach for solving complex infrastructure system problems by contemplating their 
academic background and using it for experiential learning.  Key features of the method are 
listed below. 
Fundamental Introspective Resources 
 recognizing their ability to draw upon their foundational coursework;  
 recognizing when additional learning is required;  
 encouraging resourcefulness to obtain knowledge;  
 practicing to gain experience; and  
 assessing their results for the purpose of ongoing inquiry and improvement in their 
subsequent endeavors. 
 
Assessment includes the process of documenting, in measurable terms, the knowledge, skills, 
attitudes and beliefs of both the individual learners and the organized group of learners (design 
teams) participating in the course.  The outcome would be to accurately assess both the 
individual and team aptitude and preparation, motivation and preferred learning styles, learning 
outcomes in achievement and satisfaction in different educational contexts.  Meaningful 
education assessment would promote the Department’s goal of continual improvement of this 
capstone course as a successful synopsis of the undergraduate academic program geared to meet 
expectations of the profession, which is a key factor in meeting the program criteria for 
Accreditation Board for Engineering and Technology (ABET) endorsement. 
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OBJECTIVES OF PEER REVIEW COURSE PORTFOLIO 
Course Goals 
The broad objective of the capstone design course is to provide senior undergraduate civil 
engineering students in their last semester with the opportunity to apply engineering concepts 
and principles along with other skills and abilities learned during their academic careers to a 
comprehensive design project involving all sub-disciplinary aspects of the broad civil 
engineering field.  The Engineering Accreditation Council (EAC) which is the professional 
educational program quality-monitoring arm of the American Society of Civil Engineers (ASCE) 
requires that the course result in “a consistent student experience that demonstrates breadth, 
depth, and design based on the knowledge and skills acquired earlier in the curriculum.” 
 
Specific goals of this course include that students must: 
 
 Identify key issues and stakeholders related to an infrastructure design project; 
 Propose sustainable solutions, outlining their potential benefits and detriments; 
 Reflect upon, review and implement previous course work to accomplish a shift from 
passive knowledge receiver to constructor of meaning; 
 Develop a written proposal response to an RFP with accompanying “sales” presentation; 
 Outline the sequential preliminary design process of each sub-discipline required for the 
project; 
 Identify sequential elements of the entire civilian infrastructure project life-cycle with an 
emphasis on design features to determine the critical timeline path to meet deadlines; 
 Identify design controls and criteria upon which to base design decisions; 
 Be a highly-functional, contributing member of a design team by performing varying 
roles required of team members tasked to plan, schedule, and  conduct specific sub-
disciplinary design roles associated with the successful completion of civilian 
infrastructure system project deliverables that exhibit a unified preliminary design 
package addressing the client’s needs by performing varying roles required of team 
members; 
• Explain engineering concepts accurately and effectively to inform technical and non-
technical audiences using appropriate verbal, written, virtual and graphical means to 
translate culminating findings and recommendations via the development of preliminary 
construction plans, a formal technical oral presentation and final technical written report 
including identification of critical project issues, design system calculations, and 
solutions that accomplish the goals of the project in an optimal manner; 
 Accomplish key performances that will result in enduring understanding that develops as 
a result of ongoing inquiry and rethinking; and 
 Speculate on how to apply their course experiences to new situations within or beyond 
the boundaries of the semester’s project. 
Context of the Course 
CIVE 489 is taught on Friday afternoons in the fall and spring semesters on both the Lincoln and 
Omaha campus of the UNL Civil Engineering Department.  It is currently my responsibility to 
instruct the spring semester course on the Lincoln campus. 
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The following details describe the format of course instruction. Each spring semester a local 
infrastructure project under the jurisdiction of the City of Lincoln Public Works Department in 
the functional or final design stage is chosen as the project to be undertaken by the class.  The 
project is selected through collaboration between the City of Lincoln’s Design and Construction 
Department and the instructor.  The students begin with the City’s Request for Proposal (RFP) 
and Scope of Services documents and are responsible to prepare a written proposal, oral proposal 
presentation, and preliminary design plans with sustainable solutions to key project issues.   
 
This semester’s infrastructure project was the reconstruction of Old Cheney Road between 72nd 
Street and 82nd Street to widen the roadway from a two-lane rural cross section to a four-lane 
urban cross section with raised median and left-turn lanes.  A 10-ft wide hiker/biker trail on the 
north side and 5-ft sidewalk on the south side was also part of the ultimate design.  The 
functional engineering portion of the coursework required each team member to assume the 
responsibility for the preliminary design of the following sub-disciplinary elements; 
 
 Environmental – Design of erosion control measures, rain gardens and completion of a 
Stormwater Pollution Prevention Program (SWPPP) form; 
 Geotechical – Design of the concrete dimensions of conventional concrete retaining 
walls; 
 Structural – Box culvert dimensions and steel reinforcement design for pedestrian 
underpass; 
 Transportation – Three dimensional elements of vertical, horizontal and cross sectional 
roadway and walkway design within the right-of-way limits, traffic control analysis; and 
 Water Resources – Storm water drainage pipe system. 
 
The course syllabus is shown in APPENDIX A.   
 
Lecture Sessions, 12:30 – 2:15 pm; Fridays: 
The lecture period is comprised of presentations provided by:  
 
 the instructor (who also plays the role of “project manager” with individual students in 
the role of team members when situations arise for a teachable moment, the time at which 
learning a particular topic or idea becomes possible or easiest).  
 practicing professional civil engineers or other civil engineering instructors on various 
topics that relate to the engineering components of the project, criteria, and required 
project plan format; and  
 student team presentations outlining key project issues, proposing sustainable solutions 
and defining their development of preliminary engineering designs. 
 
Laboratory Session, 2:30 – 5:20 pm, Fridays: 
The laboratory sessions are devoted to instructional sessions, oral progress reports by members 
of the design team and team discussion sessions presided over by the assigned project manager 
to coordinate the necessary work required for each of five defined milestone project segments.   
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Team Interactions: 
Team discussion sessions promote group synergy, brainstorming to make best use of the 
collective knowledge of the group and serves as a means of coordinating the design 
development, alerting the team of conflicting problem areas, and involving all members in each 
sub-disciplinary area of the design process.   
 
Students are assigned to multi-disciplinary teams and given a general framework within which to 
develop their preliminary design.  Each of five milestone assignments are coordinated by a 
“project manager” selected from available team members by the instructor.  Each team member 
has an opportunity to be a project manager for at least one of the milestone tasks.   The project 
manager is responsible for:  
 
 overall project coordination with team members; 
 communications with the course instructor; and 
 project quality control. 
 
To facilitate the best use of team meeting time, the project manager is responsible for providing 
an agenda prior to each meeting which states the following: 
 
 Project progress summary; 
 Objectives of the meeting; 
 Outline of team contributors; and 
 Planned participation of each member (including the project manager). 
 
Milestone project managers are also required to submit a spreadsheet form of billable hours for 
the team prior to the class lecture on Friday afternoon.  The spreadsheet lists all team members 
and their functions and shows their week’s progress in quarter hour time increments (similar to 
the practice used by engineering consulting firms). A blank template and team example are 
shown in APPENDIX B.  
 
Each team member is also assigned to perform as “scribe” transcribing meeting minutes for the 
duration of one milestone activity during the semester. The minutes must be formalized and 
disseminated to the team members and the instructor within 24 hours of the team meeting.  
Guidelines for meeting minutes and a team example are shown in APPENDIX B.   
 
Team members not performing as the milestone project manager or scribe are designated as 
“support engineers” and are responsible for the various civil engineering milestone tasks of the 
preliminary design which are on-going throughout the semester.  Each team member is expected 
to perform designated weekly assignments and report progress to the group.    
Enrollment and Demographics 
This course is only open to Civil Engineering majors, preferably in the final semester of their 
undergraduate degree.  Students must have completed at least four of the five required 
introductory civil engineering courses in the environmental, geotechnical, structural, 
transportation, and water resources areas of specialization and be concurrently enrolled in the 
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final required course.  CIVE 385, Professional Practice and Management is also a prerequisite or 
parallel course. 
 
The class size in the spring semester averages 34 students.  Females normally comprise about 10 
to 15 percent of the total enrollment and about 10 percent are international students.  This 
semester there are 33 students:  5 females (15 percent) and 3 international students (9 percent). 
TEACHING METHODS, COURSE MATERIALS AND STUDENT ACTIVITIES 
Methodology 
The framework of the course is described in detail within the “Context of the Course” heading.  
My teaching methodology is a result of refinements made over the past few times I’ve taught this 
course.  I’ve designed my methods to complement the framework and exemplify the objectives 
(see “Course Goals”) by transitioning students from the highly structured, quantitative 
classroom style of knowledge transfer (to which they’ve become accustomed) to the forms of 
life-long learning they will experience as they continue to become practitioners or recipients of 
advanced degrees (see “Fundamental Introspective Resources”).  TABLE 1 below describes 
the roles used for professional examples and student practice created to promote the transition in 
learning styles. 
 
TABLE 1 Roles Required for Learning-Style Transition from Passive Knowledge Receiver 
to Constructor of Meaning 
Role Role Player Purpose 
Lecturer Instructor Example of the use of education and expertise in 
the design of complex infrastructure projects 
Sub-Discipline 
Expert 
Instructor,                          
Professional 
Practitioner 
Example of the outcome of education, skill                  
and experience as a professional in a                 
specialized subject area 
Project Manager Instructor Example of educated, skilled and experienced 
manager of a team of functional engineers 
Project Manager Individual Student Practice of team management skills 
Scribe Individual Student Practice of oral, listening and recording skills 
Support Engineer Individual Student Practice of engineering knowledge and skills                
and group volunteerism 
Production Unit Team Practice of working with a group to                 
coordinated design systems 
Course Materials 
Once a suitable project involving all sub-disciplinary areas is identified through collaboration 
with the Design and Construction Section of the Engineering Services Department, the following 
project documents and computer files are requested from the City or their contracted consulting 
firm: 
 Original RFP; 
 Original Scope of Services; 
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 Graphic computer file of the plan view of existing features of the project showing edges 
of pavement, utilities, buildings, trees, bushes, waterways, etc. and 
 Incremental cross sectional views of the existing elevation of the terrain within the limits 
of the project. 
Due to the fact the City designs projects both internally and by contract, their internet website 
http://lincoln.ne.gov/city/pworks/engine/index.htm provides an organized and effective resource 
for all guide documents and peripheral information required to allow the students to define key 
issues to be resolved, research suitable engineering guides, define criteria that constrains their 
designs and establish the format in which the owner requires deliverables. 
Course Activities 
Activities designed to enhance experiential learning and understanding of the course objectives 
are presented in tabular form below.  Course period agendas describing homework assignments 
along with example student submittals are show in APPENDIX C.   
 
 
 
TABLE 2 Course Activities Supporting Attainment of Course Goals by Professional, Individual, Team and Class 
Focused 
Activity  
Focused Activity Designed                                                  
for Course Objective                                  
Instructor, 
as PM Example 
Course Activities 
Individual Team Class  
 
 
 
1 
Given an RFP and Scope of 
Services for an infrastructure 
project, identify key issues and 
stakeholders. 
Review RFP and 
Scope, assess 
talent, assign teams 
balancing expertise 
amongst teams if 
possible 
Outline key issues and 
stakeholders. 
Refine outline. Identify pro and con 
stakeholders. 
Devise strategies to 
mollify opposing 
stakeholders by role 
playing.  Devise 
strategies to utilize and 
encourage momentum 
given by supporters. 
 
 
2 
Propose sustainable solutions 
outlining their potential benefits 
and detriments. 
Define 
sustainability, 
provide examples, 
define and provide 
example of 
brainstorming. 
Identify two sustainable options 
per sub-discipline. Outline 
benefits/detriments. 
Identify best sustainable 
option per sub-discipline. 
Expand benefits/address 
detriments. 
 
Site Visit. 
 
 
3 
Reflect upon, review and 
implement previous course work 
to accomplish a shift from 
passive knowledge receiver to 
constructor of meaning. 
Lead brainstorming 
discussion to list 
foundational 
resources. 
Identify previous coursework with 
may be drawn upon for expertise. 
Identify areas requiring more 
background. 
Discuss areas requiring 
more background and 
prepare a request to 
instructor for assistance. 
Discussion of key 
elements which require 
content to be presented in 
lecture form to all course 
members. 
 
 
4 
Develop  written proposal and 
accompanying “sales” 
presentation. 
Provide examples, 
expectation rubrics 
for written and oral 
communication. 
Videotape 
Presentations. 
Prepare a resume, technical 
written content, presentation slides 
and oral explanation of sub-
discipline solutions. 
Critique performance citing two 
speaking characteristics in need of 
improvement. 
Combine sub-discipline 
content into concise, 
fluid, coherent technical 
proposal and 
presentation. 
Attend presentation of 
other teams making one 
suggestion for final 
presentation 
improvement. 
 
 
 
5 
Outline the sequential 
preliminary design process of 
each civil engineering sub-
discipline required for the 
project. 
 Reflect on sub-discipline 
background courses and create 
flow chart for development of the 
initial design solution proposal. 
Discussion of flow charts 
identifying need for 
clarification 
Discussion of sub-
disciplinary flow charts 
adding steps where 
needed. 
 
 
6 
Identify sequential elements of  
infrastructure project life-cycle 
with an emphasis on design 
features to determine the critical 
timeline path to meet deadlines. 
Work through a 
reasonable example 
plan. 
 Discussion of project 
sequencing to meet 
preliminary design 
deadline. 
Discussion of finalized 
project sequence. 
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Focused 
Activity  
Focused Activity Designed                                                  
for Course Objective                                  
Instructor, 
as PM Example 
Course Activities 
Individual Team Class  
 
7 
Identify design controls and 
criteria upon which to base 
design decisions. 
Define format.  
Brainstorm obvious 
assumptions. 
Identify key design guides and 
internet links for each sub-
discipline. 
 Discussion of finalized 
list of key design guides,  
internet links and 
assumptions. 
 
 
8 
Become a highly functional, 
contributing member of the 
design team by performing 
varying roles required of team 
members. 
Role play example 
of all team 
functions.  
Brainstorm 
characteristics of 
high performing 
teams. 
Perform role of task assistant and 
functional sub-discipline engineer. 
Perform role of project 
manager. 
Discussion of 
characteristics of high 
performing task 
assistants, functional sub-
discipline engineers and 
project managers. 
 
 
 
9 
Explain engineering concepts 
accurately and effectively to 
inform technical and non-
technical audiences using 
appropriate verbal, written, 
virtual and graphical means. 
Provide examples 
of previous 
exceptional 
projects. 
Prepare technical written report, 
presentation slides, oral 
explanation, and preliminary 
project plan sheets.  
Combine sub-
disciplinary content into 
concise, fluid, coherent 
technical report, 
preliminary plan set and 
team presentation to 
client. 
Attend presentation of 
other teams making one 
suggestion for future 
improvement. 
 
 
10 
Accomplish key performances 
that will result in enduring 
understanding that develops as a 
result of ongoing inquiry and 
rethinking. 
Provide an 
example from 
professional 
experience. 
Outline the process for 
preliminary design of the sub-
disciplinary area and identify 
examples that required ongoing 
inquiry and rethinking.  
Outline the positive and 
negative aspects of 
teamwork, proposing 
suggestions for 
improvements of the 
negative aspects. 
 
 
 
11 
Speculate on how to apply 
course experiences to new 
situations within or beyond the 
boundaries of the semester’s 
project. 
 Use previous outline to speculate 
on how course learning will 
influence how to approach a 
future project. 
  
 
 
 
 
 
 
Description and Nature of Student Understanding for Achievement of Course 
Goals 
The nature of student understanding for each focused activity being analyzed is shown below. 
 
Focused Activity 1:  Given an RFP and Scope of Services for an infrastructure project, 
identify key issues and stakeholders. 
INDIVIDUAL Activity, Preparation for Milestone #1A: 
Reading Assignment:   
 Request for Proposal 
 Scope of Services 
 Relevant portions of the City of Lincoln Long Range Planning Comprehensive Plan  
 Relevant portions of the City of Lincoln Long Range Transportation Plan 
 Chapter 2, Guide to Quality in Preconstruction Engineering  
 Chapter 4, Guide for Consultant Contractors 
Written Assignment: 
 List two goals the project should accomplish to fulfill the Comprehensive Plan 
 List two goals the project should accomplish to fulfill the Transportation Plan 
 Summarize the two chapters about quality consulting 
 List five stakeholders in the project and speculate on whether they will be for or against 
the improvement and why. 
In-Person Project Site Visit: 
 Visit the project site during an AM or PM peak traffic hour and take a picture of the 
congestion you witness and evidence of the need for improvements. 
 
TEAM Activity (1st Team Meeting) of Milestone #1B): 
 Identify members and key staffing positions 
 Select a firm name (logo optional) 
 Determine potential non-class meeting times during the week 
 Identify the top 5 most influential opposing and supporting stakeholders 
 Discuss how to mitigate opposition points and maximize opportunities to take advantage 
of the momentum of supporters 
 Identify staffing of functional engineering sub-disciplinary roles 
 
Focused Activity 2:  Propose sustainable solutions outlining their potential benefits and 
detriments. 
INDIVIDUAL Activity, Preparation for project understanding statement, Milestone #1C: 
 Research, identify and document key issues related to the project by sub-discipline listing 
three ways to build sustainability into your sub-discipline area 
 Project managers asked to list weak team management skills 
 Preparation of resume of sub-disciplinary qualifications 
 
TEAM Activity, Preparation for proposal document, Milestone #1D: 
 Solidify content of proposal consisting of background, project understanding, design 
approach for solutions to key issues, project scope, organizational chart, work plan with 
schedule and resumes. 
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Focused Activity 3 and 4:  Reflection, review and implementation of previous academic 
coursework to optimize written and oral performance of proposal: 
CLASS Activity, Preparation for written proposal and oral presentation, Milestone #1E: 
Request the class to list previous courses on the white board that taught them to write 
technical reports, speak publically and practice both. 
 
TEAM Activity, Proposal presentation, Milestone #1F: 
 
INDIVIDUAL Activity, Reflect on professional evaluations and video of performance. 
 Identify positive feedback to continue 
 Identify areas to improve 
 Commit to two oral presentation flaws to improve in final presentation 
  
Focused Activity 5 and 6:  Outline the sequential sub-disciplinary preliminary design 
process, Milestone #2A: 
INDIVIDUAL Activity, Reflect on previous applicable sub-disciplinary design courses and 
create draft flow chart  
 
TEAM Activity, Review individual flow charts and optimize team knowledge of the process 
 
CLASS Activity, List steps to preliminary plan design 
 Discussion of each step toward 30% plans at end of semester. 
 Discussion of project sequencing to complete the work in the order necessary to complete 
it as quickly as possible. 
 Discussion of how to use teamwork to maximize the knowledge and manpower of the 
group. 
 
Focused Activity 7:  Identify design controls and criteria to frame constraints and 
acceptable value ranges upon which to base design decisions, Milestone #2B: 
INDIVIDUAL Activity, Identify general design guides and internet links for each sub-
discipline. 
 Summarize content of available references. 
 
TEAM Activity, Identify relevant guides for individual sub-discipline designs 
 Complete design memorandums for each sub-discipline. 
 
CLASS Activity, Finalize key guides. 
 Recognize the need to research more areas than will actually be required for each sub-
 disciplinary design. 
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Focused Activity 8:  Become a highly functional, contributing member of the design team 
by performing varying roles required of team members. 
INDIVIDUAL Activity, Each member of the team must perform three roles during the 
semester: 
 Project Manager for at least one Milestone 
 Scribe for at least one Milestone 
 Functional support engineer for two or three milestones 
 
TEAM Activity: 
 Judge the contribution of the individual and each team member with respect to the first 
two milestones with a simple significant/adequate/sub-average categorization. 
 Identify specific characteristics the team possesses in the 10th and 15th week of the 
semester. 
 
Focused Activity 9:  Explain engineering concepts accurately and effectively using audience 
appropriate verbal, written, virtual and graphical means. 
INDIVIDUAL Activity, Each member must complete a technical written report with the 
following content: 
 Reference Guides 
 Design Criteria 
 Assumptions 
 Design Calculations 
 Recommendations 
 Summary of Positive and Potentially Detrimental Aspects of the Recommendations 
 Quantity Calculations 
 Cost Estimation 
 
INDIVIDUAL Activity, Each member must create construction plan sheets describing their 
designs clearly and accurately. 
 
TEAM Activity, The team must create a poster and brochure for E-Week describing the 
problem they are trying to solve and the preliminary design ideas they have developed over 
two-thirds of the semester, presenting their work to two volunteer professional engineers who 
judge their displays and oral descriptions of their process. 
 
TEAM Activity, The team must create a brief, descriptive presentation of their preliminary 
design solutions for two volunteer professional engineers representing the owner of the 
project. 
 
Focused Activity 10:  Accomplish key performances that result in enduring understanding 
that develops from on-going inquiry and rethinking. 
INDIVIDUAL Activity, Each student must prepare a final essay reviewing all of the activities 
performed over the semester, reflecting upon how they would improve their process and 
further research areas still in need of refinement. 
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Focused Activity 11:  Speculate how to apply course experiences to new situations within or 
beyond the boundaries of the semester’s project. 
INDIVIDUAL Activity, The final essay also asks that they be introspective to apply what they 
have experienced to their future career endeavors. 
COURSE INTERACTION WITH THE BROADER CURRICULUM 
This course is referred to as a “capstone” course requiring the practical use of the knowledge, 
skills and abilities undergraduate students have collected over the course of their four-year 
academic experience in the Civil Engineering Program.  It is considered the pinnacle course of a 
civil engineering student’s body of undergraduate academic education.  It is also a Certified 
Achievement Centered Education (ACE) 10 course which “generates a creative or scholarly 
product that requires broad knowledge, appropriate technical proficiency, information collection, 
synthesis interpretation, presentation and reflection.” 
 
The broad objective of the capstone design course is to provide senior undergraduate civil 
engineering students in their last semester with the opportunity to apply engineering concepts 
and principles along with other skills and abilities learned during their academic careers to a 
comprehensive design project involving all sub-disciplinary aspects of the broad civil 
engineering field.  The Engineering Accreditation Council (EAC) which is the professional 
educational program quality monitoring arm of the American Society of Civil Engineers (ASCE) 
requires that the course result in “a consistent student experience that demonstrates breadth, 
depth, and design based on the knowledge and skills acquired earlier in the curriculum.” 
 
Accreditation of the Department within the UNL College of Engineering is highly dependent 
upon the outcomes of the students in this course since it provides direct achievement evidence of 
the eleven student outcomes required for certification. 
ANALYSIS OF STUDENT LEARNING 
Since this is a benchmark portfolio, I consider this semester to be one in which baseline data was 
collected to provide a beginning point from which to assess: 
 previous goals I’ve had for the course; 
 two new objectives (and related activities) to overcome previous weaknesses; and 
 student achievements in meeting objectives with performance measures.   
The two new objectives comprised; 
1) Allowing students to directly experience the different roles they will need to perform to be a 
highly efficient and effective professional technical team member; and 
2) Reviewing, reflecting and rethinking their participation in the development of the 
preliminary design of an infrastructure project to directly experience the process of 
developing a robust frame of reference from which they may draw upon for engineering 
judgment. 
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I intend to focus my analysis of data upon the areas of motivation I stated in my proposal when 
applying to be involved in this year’s program which include: 
 Improvement of my teaching methodology to achieve my objectives; 
 Development of student educational assessment tools to recognize both shortcomings and 
highly effective learning aids;  
 Development of a process to implement changes for continual improvement of the course 
content by effectively using assessment tools for reflection; and  
 Sharing outcomes with undergraduates, departmental faculty, advisory board members 
and accreditation reviewers.   
Improving Teaching Methodology to Achieve Objectives 
I found the reference suggested at the very beginning of the Peer Review Teaching Project“What 
is Backward Design?”, Chapter 2, Understanding by Design by Wiggins and McTighe to be 
highly effective in clarifying my ultimate intension for students who have completed CIVE 489 
that are transitioning from an academic career to a professional career or advanced study (see 
“Course Goals”).  I created a new assessment tool shown in EXHIBIT 1 that required students 
to estimate their level of preparedness to achieve my given objectives on the first day of class 
(Week 1) and again at semester’s end (Week 15) using an A-F “grading” range.  
  
 
EXHIBIT 1 Assessment Tool to Measure Achievement of Student Preparedness related to 
Course Objectives 
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As defined on the form, a selection of “A” indicated the student thought they were “Very Well 
Prepared” to accomplish the objective and a selection of “F” indicated being “Totally 
Unprepared”.  A blank version of the tool is located in APPENDIX B along with an example 
showing two different student Week 1 and Week 15 responses.  Students were not required to 
identify themselves on the form nor did they receive course credit for its completion to 
encourage candid responses.  TABLE 3 compiles the responses of the assessment tool. 
 
TABLE 3 Student Responses of Objective Achievement Levels, Week 1 and Week 15 
 Week 1 Ability "Grade" Responses, All 
Students 
Week 15 Ability "Grade" Responses, All 
Students 
Obj # A B C D F A B C D F 
1 1 13 15 3 1 20 13 0 0 0 
2 1 10 16 6 0 13 19 1 0 0 
3 4 7 22 0 0 14 19 0 0 0 
4 2 5 18 6 2 10 18 5 0 0 
5 1 7 15 7 2 10 17 5 0 0 
6 2 12 11 8 0 18 12 3 0 0 
7 2 9 21 0 1 20 13 0 0 0 
8 6 7 10 10 0 19 14 0 0 0 
9 6 9 9 8 1 19 14 0 0 0 
10 3 4 14 11 1 19 12 2 0 0 
11 6 5 13 8 1 18 14 1 0 0 
12 1 5 15 11 1 11 19 3 0 0 
13 10 7 14 2 0 18 13 2 0 0 
14 3 11 14 5 0 12 21 0 0 0 
15 1 7 13 9 3 13 17 3 0 0 
16 2 8 10 11 2 12 18 3 0 0 
17 2 9 19 3 0 15 17 1 0 0 
18 1 13 15 4 0 22 11 0 0 0 
Totals 54 148 264 112 15 283 281 29 0 0 
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Using the sum of responses for each letter grade level of preparedness, a “GPA” may be 
calculated to give myself a “grade” of improvement with respect to student learning as shown in 
TABLE 4.    
                                               
TABLE 4 Overall Achievement Level Improvement with respect to Course Objectives 
 
Letter 
Grade 
 
Letter 
Grade 
Value 
Wk 1            
Number of 
Responses              
(593 total) 
Wk 1                  
Responses                         
x                                    
Point Value 
Wk 15 
Number of 
Responses 
(593 total) 
Wk 15                
Responses                
x                                 
Point Value 
A 4.0 54 216 283 1132 
B 3.0 148 444 281 843 
C 2.0 264 528 29 58 
D 1.0 112 112 0 0 
F 0.0 15 0 0 0 
SUM  1300  2033 
GPA,           
Grade 
 2.19,                     
C 
 3.43,                       
B 
 
I was very satisfied with my “B” grade, raising average student preparedness related to my 
course objectives by over a full letter grade equivalent.  I would expect my students to rarely 
attest to being “very well prepared” in any of the objective topic areas since CIVE 489 would be 
the first course in which they had the opportunity to practice much of the content. 
Since I was very focused on improving teamwork skills this semester, I compiled the student 
responses to the Student Evaluation of Course Objective Achievement by teams.  After 
quantitatively and qualitatively ranking the seven team final presentations and submittals from 1 
(Best) to 7 (Worst), I developed EXHIBIT 2 which shows the average team GPA, the total 
number of improvement steps* made by each team member with respect to the 18 course 
objectives (divided by 100 to allow reasonable relative comparisons on the same exhibit), and 
the team average improvement steps (divided by 10 to allow for reasonable comparisons).  I 
must clarify that Team 7, considered by me to have the “worst” outcome, still prepared a 
somewhat better than adequate final product but relative to the results of the other groups in this 
particular class, it was the least impressive. 
 
*One improvement step is defined as one letter grade improvement between Week 1 and Week 15.  For example, if 
a student selected a “D” letter grade in Week 1 for the objective of “preparation of meeting agendas” then selected a 
“B” letter grade for the same objective in Week 15, that would qualify as two improvement steps. 
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EXHIBIT 2 Team Performance Measures and Improved Preparedness to Meet Course 
Objectives between Week 1 and Week 15 
As one would expect, the average team GPA predicted the overall performance of the teams.  
Though Teams 5 and 6 performed less successfully than Teams 1 through 4, the statistics show 
that they felt they had greater range of improvement than the higher performing groups.  This 
could be due to higher GPA students having a better previous understanding of some of the 
material.  I found it interesting that Team 1 (which I considered the best performing group) and 
Team 7 (the worst performing group) had almost identical team scores.   
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I took the data compiled by team and recorded percentages of average preparedness response 
“grades” to compare each team’s overall competence in Week 1 and also Week 15.  Exhibit 3 
shows the results, with a focus upon the best team (in bold red) and the worst team (in bold 
black).  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
EXHIBIT 3 Comparisons of Overall Total Team Objective Preparedness Grades, Week 1 
and Week 15 
20 
 
Six of the seven teams have a similar range of preparedness in both Week 1 and Week 15 
approximating a normal curve shape with a large response percentage in the average 
preparedness range (letter grade of “C”).  However, the worst team seems to have been over-
confident in their understanding of the requirements and/or their ability to achieve a high quality 
product since a large number of responses were in the well-preparedness range. 
The results of the data from Teams 1 through 6 match my expectations.  In Week 1, though the 
students have 7 semesters of engineering education in their backgrounds, requirements of this 
course demand they apply that knowledge in the way they will need to in their professional 
careers.  The high percentage of “C” or average preparedness suggests a conservative estimation 
of their talents.  This same group improved to the “very well prepared” (A grade) and “well 
prepared” (B grade), again expressing a somewhat conservative guess at their proficiency since 
they have merely practiced the content one time. 
The worst team appears to have overestimated their skills in both Week 1 and Week 15 since 
evidence of their estimations was not provided in their final product.  I looked further into the 
characteristics of each individual team in an effort to identify reasons for the responses for           
Team 7. 
One of my most important course objectives was: 
Be a highly-functional, contributing member of a design team by performing varying roles 
required of team members tasked to plan, schedule, and  conduct specific sub-disciplinary design 
roles associated with the successful completion of civilian infrastructure system project 
deliverables that exhibit a unified preliminary design package addressing the client’s needs by 
performing varying roles required of team members. 
In previous semesters, I had noticed a lack of group synergy at the end of the semester.  Having 
only one member of the team act as project manager in those semesters unevenly distributed the 
work load and work styles amongst team members. I used the book “Collective Excellence, 
Building Effective Teams” by Mel Hensey, published by the American Society of Civil 
Engineers to instruct the students about team development and the characteristics that apply to 
the range of effectiveness levels Hensey defined.  EXHIBIT 4 shows the Team Development 
Evaluation sheet given to students in the 10th and 15th week of the semester which enabled them 
to document their opinion of characteristics of their own team at the time the evaluation form 
was given to them.  EXHIBIT 5 shows the results of their evaluations.  The results of the team 
self-evaluations show Team 7 gave themselves fewer improving characteristics in the later part 
of the semester, indicating characteristics of a developing team declined with time instead of 
increasing with time, as the other team results tend to show. 
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 EXHIBIT 4 Team Development Evaluation Sheet, Week 10 of 15 
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EXHIBIT 5 Team Development Self Evaluation in Best to Worst Order 
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The last assignment of the semester is shown in EXHIBIT 6 below.  The highlighted 
requirement asked students to reflect on specific elements of their teamwork skills over the past 
semester. 
EXHIBIT 6 Final Assignment for Review, Reflection and Rethinking 
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I collected quotations from each member of the best team and the worst team which are included 
in APPENDIX D.  From the quotations, I summarized beneficial and detrimental comments 
which illustrate team characteristics to promote and avoid in TABLES 5 and 6.  It is clear the 
best team had many beneficial and few detrimental comments and the worst team had the 
opposite result. 
TABLE 5 Beneficial Characteristics Observed by Members from Best and Worst Teams 
Team 1 (Best) Team 7 (Worst) 
Trust developed knowing each member would put 
forth a quality effort, communication more open. 
As time progressed, each members abilities became 
evident and delegation of tasks became more 
effective. 
Brainstorming and cooperation minimized late 
design changes 
Each team role is different but all roles are 
indispensable. 
Team deadline 2 days before instructor deadline 
throughout the semester 
 
 
Members asked questions on topics they were 
struggling with at team meetings to take advantage 
of the entire team’s knowledge bank 
Project was considered one multi-disciplinary 
project instead of a collection of individual                  
sub-disciplinary projects 
Numerous meetings made it easy to work together 
and become friends 
Switching roles was an amazing experience that 
gave everyone some experience but no one was 
overwhelmed with one particular role 
Members worked equally on general 
responsibilities proven by similar weekly billable 
hours 
 
TABLE 6 Detrimental Characteristics Observed by Members from Best and Worst Teams 
Team 1 (Best) Team 7 (Worst) 
Unfamiliar with how to approach large project Apprehensive 
Team roles, strengths not established Didn’t know abilities or working styles of others 
Confusion about directing the team Unsure of fit with team roles 
Frustration with chaotic meetings Little chemistry 
Hard to be critical of others, fear of conflict Fear of conflict 
 Unorganized brainstorming, multiple opinions 
Unequal effort 
Inexperienced members taking unfair advantage of 
experienced members 
Miscommunication of team progress and 
expectations, especially with international student 
Didn’t take advantage of everyone’s abilities 
Two members with similar effective working styles 
and practical internship experience dropped their 
dominant roles at mid-semester due to an 
imbalance in workload. 
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Benefits and Detriments of Project Manager, Scribe and Support Engineer Role Playing 
The team member role rotation proved to be a very effective method of developing management, 
documentation and altruistic support characteristics required of highly effective professionals. It 
forced students who were natural leaders to play ancillary roles and students who normally prefer 
subordinate tasks to direct team progress.  Below are quotes from different individuals describing 
beneficial and challenging team experiences. 
 
“The organization of individual teams and the switching of roles every few weeks was an 
amazing experience.  Everyone got a little experience but nobody was overwhelmed with one 
role for the entire semester.” 
“Role switching happened rapidly during our design phases but it didn’t affect our performances 
much.” 
“Having experience in each role helped everyone break out of their shell a little more.” 
“I feel switching project managers could get confusing but it was worth the result of spreading 
out the work load.” 
“As project manager, I liked to oversee the project and help motivate people to do great work.  It 
makes me want to play that role in the future.” 
“Being the scribe was a good experience because I have never before been in charge of the 
meeting minutes so I’d never realized how important it is to record the group decisions and make 
sure all meeting information is available to be referenced later.” 
“Being the scribe helped me to learn to be a better note-taker during meetings and relay all that 
was discussed in a clear and cohesive manner.” 
“The support engineer function allowed me to use my knowledge to intervene and I experienced 
pride knowing I’d helped and my opinion mattered.” 
 “I had the chance to be in different roles on the design team, and even though I will not fill some 
of those roles anytime soon in my career, it helps me to experience the task at hand from 
different perspectives.” 
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Other Assessment Tools 
I felt the need to create assessment tools that would provide direct and indirect performance 
measures from individual students, teams, the instructor and practicing professional engineers. 
 
Focused 
Activity 
Number 
Direct Assessment Provider Indirect Assessment Provider 
Student Instructor Practitioner Student Instructor Practitioner 
1  X     
2  X     
3       
4  X X X  X 
5       
6       
7  X  X   
8    X   
9  X X  X X 
10  X  X   
11  X  X   
 
Copies of blank and completed indirect assessment forms are shown in APPENDIX B. 
PLANNED CHANGES 
Given the fact that the development of this portfolio has provided baseline data and significant 
feedback from students and professional reviewers, I have a frame of reference to refine effective 
teaching methods, reorganize confusing elements and share lessons learned by me and by 
successful student teams to enhance knowledge building in future capstone courses.   
 
Reducing Student Confusion 
Customized assessment tools in this semester’s course resulted in student feedback comments 
related to elements of the course which caused them confusion.  With this information, I could 
identify where more thorough organization of instructions and resources was required. 
 
Some of these issues were resolved during the semester.  For example, though hard copies of 
homework instructions were supplied in each lecture period on the page immediately following 
the agenda, there was some confusion about what the assignments were and when they were due.  
I tried two different ways of improving this issue.  The first was to positively reward and 
recognize students who followed instructions successfully and went beyond requirements to 
provide an exceptional product.   The second method was to deduct homework points if the 
assignments were not submitted on time.  The third and successful attempt involved the students 
in the resolution.  I role-played the team project manager dealing with a problem and outlined the 
process I used to get the desired outcome.  EXHIBIT 7 shows the PowerPoint slide I used to 
explain my process. I spent time on it in the lecture reviewing how the problem was identified 
and resolved. 
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EXHIBIT 7 Classroom Role Playing Example of the Process of Resolving an Issue  
 
Students need to be exposed to and involved in a variety of ways to use their academic 
background and frame of reference to solve many problems that are not related to math, science 
and engineering which is a large part of their careers as professionals.  They can readily relate to 
processes since they have many opportunities to use algorithms for the bulk of their coursework 
so I plan to illustrate and bring to their attention how they may apply those skills to problem 
solve with others. 
 
I plan to use this teaching method more in the following topic areas of the course: 
 More interactive classroom brainstorming to build experience with the creative process. 
 More interactive classroom practice of reviewing, reflecting and rethinking design 
processes as the semester progresses in addition to the final assignment which requires 
the students to do this as a graded assignment. 
 More emphasis on the process the students are undertaking to produce an exceptional 
final product by using previous semesters’ product examples and customized rubrics. 
 
Improving Interdependent Teamwork Skills 
I found significant evidence that well-developed teamwork has a significant effect upon the 
quality of the course submittals, resulting in exceptional as opposed to adequate final products.  
Civil engineering students have a number of opportunities in their academic background that 
requires interdependent and independent teamwork but most of them don’t recognize what is 
required to transition from a collection of people with a joint goal to a highly effective team.   
 
I plan to prepare and submit a proposal to the 2013-2014 Peer Review of Teaching Project. The 
proposal will outline an inquiry course portfolio with this very topic as the issue to be studied. 
My experience with the Teaching Project community this year has been very successful in 
providing suggestions that have bolstered my own methods and improved student performance. I 
believe the experiences of a broad collection of instructors in the inquiry phase of a course 
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portfolio would be essential to me optimizing my effort.  As a professional, I find that many of 
my peers and colleagues are unaware of the required characteristics of participants needed to 
expedite synergy and evolve to the highest level of production.  If successful with my inquiry 
portfolio, I may be able to adapt a model for the faculty of the Civil Engineering Department to 
follow in order to improve collegiality. 
 
Identification, Promotion and Instruction of Optimal Teamwork 
Communication Tools  
Popular social communication systems such as Google, Facebook and Twitter are readily 
understood software means of interaction between people.  The wide dispersion of smart phones 
has made it incredibly easy to remotely chat, e-mail and text other individuals or groups.  These 
tools are commonly used between friends and are quick ways to keep in touch. 
 
I plan to identify the most useful of these tools to be used for team communication.  For 
example, Google Drive was used by two very successful teams to edit written documents and 
have real time versions available to them.  It is even possible for more than one person to be 
editing the document at the same time.  At the beginning of the semester, I will promote the use 
of these tools and provide limited instruction to optimize their application to the capstone course 
team functions. 
 
Better Definition of the Characteristics of High Quality Products 
Grading homework and team project assignments in this course is very subjective.  Nearly all of 
the students are in the final semester of their academic career and are able to provide adequate 
products which exhibit their understanding and command of the skills required to enter the 
professional practice of civil engineering. 
 
I have instructed this course for six semesters and have improved the quality of the course with 
each effort.  At this point in time, it has become more difficult to distinguish specific elements 
that separate exceptional work from adequate work.  Through my interaction with the Peer 
Review Teaching Project community I have had more exposure to scoring rubrics.  I intend to 
customize rubrics for use in grading two activities: 
1) Written proposal and presentation in response to an RFP; and 
2) Technical written proposal, technical presentation and project plans for the preliminary 
design of a civil engineering infrastructure project.   
 
The use of customized rubrics will allow me and my students to evaluate criteria which can be 
complex and subjective. I hope to design the rubrics as formative assessment tools to provide a 
basis for self-evaluation, reflection, and peer review aimed at accurate and fair assessments, 
fostering understanding, and indicating a way to proceed with subsequent learning/teaching. The 
main features of the rubrics will: 
 focus on measuring a stated performance, behavior, or quality; 
 use a range to rate performance; and 
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 contain specific performance characteristics arranged in levels indicating either the 
developmental sophistication of the strategy used or the degree to which a standard has 
been met. 
 
My limited use of rubrics has been disappointing since the levels of performance have been 
relatively indistinguishable from each other.  I hope to keep this in mind when creating my own. 
I will also prepare specific features which must be shown on each required preliminary plan 
sheet.  Although example plan sheets are provided, some students have limited practical use of 
graphical computer skills they have learned in their freshman year and therefore provide 
marginally acceptable visual presentation of their designs.   
 
Solving this issue may require some refresher instruction for the students at the beginning of the 
semester.  I will investigate the opportunity to have one of the lab periods devoted to reminding 
students of the software programs and associated skills needed to create good graphical 
representations of their ideas. 
 
Examples of the best team submittals, Team 1 and the worst team submittals from Team 7 are 
shown in APPENDIX E. 
SUMMARY AND OVERALL ASSESSMENT OF PORTFOLIO PROCESS 
I have had a very positive experience from participating in the Peer Review Teaching Project in 
AY 2012-13.  I was encouraged to participate by my Department Chair since the capstone course 
is such an important element with respect to the positive culmination of a student’s academic 
career and providing evidence to accreditation reviewers of student outcome success.  I was 
somewhat reluctant to participate since the thought of additional responsibilities to my list of 
commitments seemed counter-productive but understood the importance of the effort.  
 
I attended all of the organized functions provided by Project coordinators except one in January 
which conflicted with the time of my portfolio course.  Each time I received my “gentle 
reminder” e-mail of upcoming Project community functions, I winced at the thought of having to 
break my concentration on my current responsibilities to make room for further development of 
my benchmark portfolio.  However, after attending each event, my attitude toward teaching was 
refreshed and I was overwhelmed with ideas for improvements gleaned from other participants. 
 
I found the program to be everything it claims to be and more.  The process, execution and 
facilitation of the project are well honed to optimize exceptional results with the least amount of 
effort.  The cast of facilitators are perfect in their guidance roles and share practical examples of 
their techniques and tools of teaching and learning.  
 
I’m looking forward to preparing another proposal for this course for AY 2013-14 to best use the 
information collected in my benchmark portfolio. This will aid an inquiry course portfolio on 
recognizing what is required to transition from a collection of people with a joint goal to a highly 
effective team.  Kudos to all the current and former program facilitators of the Peer Review 
Teaching Project to make it the quality experience it is today.  Exhibit 8 shows two teams 
exhibiting synergy. 
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Exhibit 8 Second and Third Best Teams Celebrate Their Accomplishments on Their Last 
Day of Class 
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Appendices 
APPENDIX A, COURSE SYLLABUS 
APPENDIX B, ASSESSMENT FORMS WITH SAMPLES 
APPENDIX C, LECTURE AGENDAS, ASSIGNMENTS AND STUDENT SAMPLES 
APPENDIX D, STUDENT COURSE CONTENT REVIEWS, REFLECTIONS ON 
THEIR WORK AND RETHINKING THEIR APPROACH FOR FUTURE FRAME 
OF REFERENCE 
APPENDIX E, FINAL ASSIGNMENT SUBMITTALS FROM BEST AND WORST 
TEAM 








































































































































































































































































































































